We consider three Ritz-Galerkin procedures with Hermite "bicubic, bicubic spline and linear triangular elements for approximating the solution of self-adjoint elliptic partial differential equations and a Collocation with Hermite bicubics method for general linear elliptic equations defined on general two dimensional domains with mixed boundary conditions.We systematically evaluate these methods by applying them to a sample set of problems while measuring various performance criteria.The test data suggest that Collocation is the most efficient method for general use.
1. Introduction. In this paper, we consider three Rttz-Galerkln procedures with Hermite bicubic, bicubic spline and linear triangular elements for approximating the solution of self-adjotnt elliptic partial differential equations and a Collocation with Hermite bicubics method applied to general linear elliptic equations defined on two-dimensional domains with mixed boundary conditions. The four finite element procedures are described in Section 2-7.
In Section 8 we study the structure of the 1Tnear algebraic systems for the determination of the approximate solution obtained by the mention of finite element methods. In Section 9 we deal with the direct solution of such systems. The collocation equations for rectangular domains are solved with a profile, a sparse and an almost block diagonal Gauss elimination scheme with partial pivoting for unsymmetric band matrices. In Section 10 we present a comparison of the considered finite element methods over a test set of eight problems used by Houstls, et. al. in [4] ,
The principal conclusion is that collocation Is the most efficient method for genera] use. The Galerkin with bicubic splines for rectangular domains turns to be competitive to collocation for self-adjoint problems with simple functions In the differential operator and high accuracy requi rements. The error analysis of this method for rectangular regions Is given by Houstis In [3] . The computer Implementation of the above described Col 1oca11 method used for the numerical experimentation Is due to Houstts and Rice [5] .
5. RItz-Galerkln with Hermite bicubic elements. This method is used to approximate the solution u(x,y) of the self-adjoint boundary value problem. The method consists of the following components. For an error analysis of the above method see [7] . The computer implementation of this method used for experimentation is due to Houstis.
A nine-point Gaussian quadrature scheme is used to compute the coefficients of the Galerkin equations. matrices. This method is studied in [2] . Its computer Implementation used is due to Elsenstat and Schultz.
Ritz-Galerkin wlth_trjangular linear elements. This method has been
Implemented to approximate the solution of (5.1) over a general twodimensional domains provided the solution Is known on a part of the boundary. It consists from the same components as the above described with column pivoting (see [6] ). The coefficient matrix of Collocation Table 2 we present the solution of an elliptic boundary value problem (see [4] ) by the four finite element procedures described in this paper.
The data in Table 2 indicate that collocation with Hermite bicubics requires the least execution time for generating equations and that Collocation Is fa ster than the other considered for the element methods. In Table 3 we observe that the profile Gauss elimination scheme BNOSOL Is more efficient The data In Table 2 Indicate Sparsity Is the maximum number of nonzero elements per row. 
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The geometry and "boundary conditions for problem in Table 9 . u = 2 
